The aim of the present study is to synthesize some novel ecofriendly fungicides and bactericides of indole-2,3-dione derivatives, having important pharmacodynamic significance. The ligands used in thc present account are derived by the condensation of 1,
INTRODUCTION
The biochemistry of synthetic organometallics has generated active research related to their biochemical significances. Extensive literature on the biological properties of many semicarbazones /1,2/ and thioscmicarbazones /3,4/ are available and new examples continue to be tested for their antitumour and anti-HIV activity/5,6/. Reports have appeared on the antiviral activity of several isatin-3-thioscmicarbazoncs/7,8/ which has stimulated isatin to be screened for a wide range of biological effects both in animals/9/and in plants /10/. In vivo studies have indicated that some biologically active compounds may becomc morc carcinostatic and bacteriostatic upon chelation /11-14/. The interest in organosilicon(IV) compounds is Author for correspondence E-mail kudiwal@datainfosys.net generated due to their versatile applicability in pharmaceutical and in chemical industries. For cxamplc, use of very bulky silicon-containing ligands allows the isolation of a wide range of previously inaccessible types of compounds and silicon substituted methyl groups are capable of making considerable adjustmcnts, especially in the inner CSi3 skeleton in response to the electronic demands of the adjacent elements/15/.
Encouraged by the above findings and our interest in the biological and chemical properties of such compounds, synthesis and spectroscopic characterization of several new silicon complexes of monofunctional bidentate ligands derived from semicarbazones and thiosemicarbazones of indole-2,3-dione derivatives have been studied. The imines used during these studies are shown in Fig. 1 . An extensive evaluation of the toxicology of these compounds against variety of fungal and bacterial strains and also on male albino rats has also been conducted. 
IR Spectra
In the IR spectra (Table II) 29Si NMR Spectra
The 29Si NMR spectra (Table III) (1) It is observed from Table VI that the rats exposed to Bavistin, showed highly significant (P < 0.01 and P < 0.001) increase in alanine aminotransferase, aspartate aminotransferase and alkaline phosphatase in comparison to the control rats as well as the rats exposed to L3H and its diphenylsilicon complex. This may be due to the necrosis of hepatocytes which causes increase in the permeability of the cell membranes, resulting in the release of transferases into the blood stream. A significant increase (P < 0.05 and P < 0.01) in the level of the cholesterol and a significant decrease (P < 0.05 and P < 0.01) in the level of the serum protein and albumin was also observed in the Bavistin treated rats which may be related to cirrhosis of the liver, nephrotic syndromes or neoplastic diseases/31-33/. The present study finds support from the work of other toxicologists. Also, there is a significant increase (P < 0.05 and P < 0.001) in the urea, creatinine and uric acid level of the Bavistin treated rats but the rats exposed to L.H showed highly significant (P < 0.01 and P < 0.001) increase in these parameters which is an indicator of the impaired renal function. It is also observed, that the increase in the urea, uric acid and creatinine is more pronounced in the rats exposed to the ligand than the silicon complex.
(2) Significant reduction in the total erythrocyte count (P <_ 0.01), hemoglobin (P _< 0.01) and hematocrit percent (P _< 0.01) values and significant increase (P < 0.001) in leukocyte count are more pronounced in rats exposed to Bavistin than L3H and its silicon complex (Table VII) . It is also observed that the ligand L3H showed less decrease in the total erythrocyte count, hemoglobin and hematocrit percent value than its silicon complex. This may be due to the histopathological destruction of the liver and kidney so as to reduce the availability of the erythropoitin, which is produced in the juxtaglomerular apparatus in the kidney and is secreted in the plasma for the utilisation by the stem cells of the bone marrow. ( 3) The motility of spermatozoa in cauda epididymis is decreased by 60.29% in the case of rats exposed to Bavistin, 27.98% in the case of L3H and 32.83% in the case of diphenylsilicon complex as compared to the control rats (Table VIII) . This may be due to an alteration in the enzymatic activities of the oxidative phosphorolytic process required for ATP production which in turn is necessary for the forward movement of spermatozoa/34,35/. It is observed that the silicon complex caused more reduction in sperm motility and density in testes and cauda epididymis than the ligand L3H. Reduction in the sperm counts in testes and cauda epididymis may be either due to the altered gonadotrophins (LH and FSH) necessary for normal sperm production, development and maturation/36,37/or altered androgen metabolism. Thus, it has been concluded that the silicon complex of the ligand, L3H, showed less toxic effects on parameters related to serum biochemistry, hematology and fertility than the respective ligand L3H which in turn showed less toxic effects than Bavistin i.e. ligand L3H and its corresponding diphenylsilicon complex showed less toxicity related to the liver and kidney function in comparison to the rats exposed to Bavistin. It has also been revealed that Bavistin showed more antifertility effect than the complex which in turn showed more antifertility effect than the ligand. 
Preparation of the Imines
The ligands were prepared by the condensation of 1,3-dihydro-3-[2-(phenyl)-2-oxoethylidene]-2H-indol-2-one with hydrazinecarboxamide hydro-chloride (in the presence of an equimolar quantity of sodium acetate) and hydrazinecarbothioamide in 1:1 molar ratio in the ethanol. The other hydrazinecarbothioamides were prepared by the condensation of 1,3-dihydro-3[2-(4-nitrophenyl)2-oxocthylidene]-2H=indol-2-one and 1,3-dihydro-3-[2-(4-nitro-3-methylphenyl)-2-oxoethylidene]-2H-indol-2-one with hydrazinecarbo-thioamide in 1:1 molar ratio in ethanol. After refluxing, the contents were separated out as crystalline solids. These were dried and purified by the recrystallisation from the same solvent. The melting points (C) of The ligand and the complex showing good antimicrobial activity were chosen for oral administration to the male albino rats for 60 days. Bavistin was used as standard for the comparison. Twenty adult male albino rats of inbred colony (body weight 80-100 gm) divided into four groups of five animals each, were maintained in an air-conditioned animal house at 24C + 2C with 14 hours light and fed with balanced pellet diet and water ad libitum.
The first group served with vehicle (olive oil) was treated as control. The animals of the second, third and fourth groups received 30 mg/kg.b.wt./day suspended in 0.2 ml olive oil of Bavistin, ligand (L3H) and diphenylsilicon complex, respectively. The animals were weighed and autopsied on the 61 st day under light ether anaesthesia and the blood from the heart was collected in pre-heparinized tubes for hematological studies. Serum was obtained from blood by centrifugation at 3000 rpm and stored at -20C for biochemical estimation, done colorimetrically at a wavelength of 540 and 620 nm. Fertility test (spermdynamics) was also performed by using Neubaur's hemocytometer to check the potency of the compounds.
